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KPAHCBUKHUT —
PEJKHI1 YETBIPEXBOJHBIN CYJIb®AT MATHHUS MgSO,-4H,0,
HOBASI HAXO/IKA B SIKYTUH
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KpaHCcBHKHT — penkuii 4eThIpexBoAHbIH cymbdar maraus MgSO,-4H,0 6b11 o6HapykeH B 1H-
PUTH3MPOBAHHBIX O0CAJOUHBIX MOponax Ha Majo-TapbIHCKOM 30J0TOPYIHOM MECTOPOXIEHHU B SIKy-
. TpeThst Haxolka B Mupe, Bropas B SIkytun. MuHepan Msrkuii, oopasyeT KOpKy Oenoro 4yTb
Ceporo IBeTa Ha MOBEPXHOCTU MOPObl. HaXoauTcs B acCOIMALIUK CO CIFOMION, XJIOPUTOM, KBapIEeM,
THIICOM, TIEHTaruaApuToM. MccnenoBanue BBIMOIHEHO METOaMU PEHTIeHO(a30BOro M AIEKTPOHHOIO
MMKPO30H/JIOBOTO aHAJIM30B. XUMHUYECKUH cocTaB mMuHepana MgO — 20.12, SO; — 43.50, H,O0 —
36.37 mac. %. DOMnupuueckas KpHCTADIOXUMHYECKas (opMyina MuHEpata Mg (SO,), o5 4.02H,0.
MuHepan TUIEepreHHbIH, 00pa3yeTcs, BEPOSITHO, NPU OKHUCICHUH MUPUTa CyIb()UIM3UPOBAHHBIX TO-
pox. JlocTaTo4uHO YCTOWYMB IpU XPAaHEHHU B Ja0OpaTopHBIX ycioBusx. IIpuBeneHsl GoTo U peHTre-
HOrpamma oOpasia.

Kniouesvle crosa: KpaHCBUKHUT, P-CTapKeT, Cyinb(aTbl MarHus, peHTreHO(pa30BbIH, JNEKTPOH-
HO-30H/IOBBIN aHanu3bl, SKyTus.

N. V. ZAYAKINA. CRANSWICKITE —
A RARE TETRAHYDRATE SULFATE OF MAGNESIUM MgSO,-4H,0,
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Cranswickite — a rare tetrahydrate magnesium sulfate, MgSO,-4H,0, has been discovered
in the Malo-Tarynskoe gold ore deposit in Yakutia. It is its third find in the world, the second
in Yakutia. The mineral is soft, it forms a crust of white and slightly grayish color on the rock
surface. It associates with mica, chlorite, quartz, gypsum and pentahydrite. Its study has been
carried out by X-ray phase and electron microprobe analyses. Its chemical composition is MgO —
20.12, SO; — 43.50, H,O — 36.37 wt %. The empirical crystal chemical formula of the mineral is
Mg0.99(SO,), ¢s-4.02H,0. The mineral is hypergenic, it is formed probably due to oxidation of pyrite
in sulfidized rocks. It is sufficiently stable while stored in laboratory conditions. The photograph and
X-ray diffraction pattern of the sample are given in the paper.

Key words: cranswickite, B-starkeyite, magnesium sulfates, X-ray phase, electron probe analyses,
Yakutia.

SIKyTHs B CHITy CBOMX KJIIMMAaTHYECKHX OCOOCHHOCTEW — OJIM3KOTO K apHIHO-
My KIIUMara, sIBISIETCS IOYTH HJIeaThbHBIM MECTOM JUIsl HAXOJOK BEChMa HECTOWKUX
MUHEpaJOB Kiiacca CyJb(aToB, a TOYHEE, BOJIHBIX CYJIb(AToB WK Cyibdar-phoc-
(at-apcenaroB Al, Mg, Fe. AHanoru HEKOTOPBIX M3BECTHBI TOJIBKO B 30HAX ITy-
CTBIHB. B pasHbie Tonmel Ha Tepputopum SKyTnm ObUTH OOHApYKEHBI CIIEAYIOIIHNe
JIocTaToyHo penkue mMuHepansl: canxyaHut Al,(SO,)(PO,)(OH)-9H,O (Jlazebuuk
u ap., 1998), manrazeut Al,(SO,)(OH),-3H,0 (I'amsaun u ap., 2006), apanracut
AL(SO,)(PO,F-7.5H,0 (Iamstaun u ap., 2013), amapantur Fey(SO,)(OH)-3H,0,
meta-amomuaut Al,SO,(OH),-5H,0, mera-anyHoren Al,(SO,);-14H,0, tamapy-
rut NaAl(SO,)-6H,0, mukkepuarutr MgAL(SO,), 22H,0, Hen3BeCTHBI BOIHBINA
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cynbdar Fe, cocTtaB KOTOPOro aHAJIOTHYEH COCTaBy OyTiepuTa W mapalyTiiepura
Fe(SO,)(OH)-2H,0 (Kympus u ap., 2018).

Panee aBropom coBmectHO ¢ K. A. JlazeOHUK NpU IPOCMOTpEe MUHEpaIOTrHye-
CKUX KOJUIEKI[H Te0JIOTHUECKOro My3esi SIKyTCKOTO TOCYJapCTBEHHOTO YHUBEPCH-
tera (HptHE CeBepo-Bocrounsnii dhenepansubrii yauBepceuter uM. M. K. Ammoco-
Ba) OB YCTaHOBJICH U ONHCAH YETHIPEXBOAHBIM Cynb(aT MarHusi, Mo XUMHYECKO-
My cocTaBy oTBevaroluii crapkeuty. C 1enpio 0ojee moApoOHOH XapaKTEpUCTHKH
oOpa3iia s Hero ObLua MOJy4eHa AudpakrorpaMma, KOTOpas, KaK OKas3alloCh,
CYIIECTBEHHO OTJIMYAIACh OT PEHTICHOTPaMMbl COOCTBEHHO CTAPKEHTA, YTO M I0-
CIJIy’KHJIO IIOBOJIOM IS I€TajIbHOTO M3Y4YEeHUsI MHUHEpana. B pesynprare mpoBeneH-
HBIX UCCIIEJOBAaHUN OBIJIO YCTAHOBJICHO, YTO OOHAPY)KEHHBIN MUHEpaJ SIBISETCS HE
CTaHJAPTHBIM CTapKEHTOM, a €ro moauMophHoi Moanpukanueidn — B-cTapkeuToM
(3asikuHa, JlazeOnuk, 1999). ccnenyembliii oOpa3el] ObUT Hali/ieH B 3amaqHoi SIky-
TUH. 3asBKa HA YTBEPXKJEHUE €r0 KaK HOBOI'O MHHEpaja He I0/1aBaJIach, IOCKOJIbKY
MECTO TOUYHOW HaXOAKH oOpa3la He ObLJIO M3BECTHO.

[Toznuee P. Ilerepconom munepan Obl1 HalieH B Kanunaracre, ApreHruna, npu
H3y4YeHUH HEOONBIINX BBIPAOOTOK MO JOOBIYE CYNIb(ATOB MarHHUs U YTBEP)KACH Kak
HOBBII MuHEpan kpancBUKUT (Peterson, 2011). Hackonbko HamM HM3BECTHO, HOBBIX
HaXOIOK 3TOro cyib(ara He onucano. OnuceiBaemMas B JTaHHOHM CTaThe HaXOIKa —
BTOpasi B SIKyTUH U TPEThbsl B MUpE.

Hamu kpancBukuT oOHapyxeH B oOpasile KepHa W3 CKBaKMHBI 343 (mpoba
343-06-175) 3omoropymHoro MectopokaeHuss Maunbrit Tapsin (oOpazer] ar00e3HO
npenocrtasnex JI. U. Tlonydyarukosoit). Mamo-TapslHCKOE MECTOPOKICHUE pac-
MOJIOXKEHO Ha ceBepo-BoCTOKe SAkyTun B ONMSKOHCKOM paiioHe, B 50 KM roKHEe
. Yerb-Hepa, otHOcuTCst K SIHO-KonbIMCKOl METaIIIOreHeTUYeCKON MTPOBUHIINY.

[Ipu uccaenoBannu mporeccoB runeprene3a Ha Mano-TapbIHCKOM 30710TOPY/I-
HOM MECTOPOXKJCHUU TMPOBOAMJIKMCH IUIAHOBBIE pabOThI MO OMPEICICHUI0 MUHE-
pPaJILHOTO COCTaBa IMOPOA METOAOM peHTreHodaszoBoro ananusa. Ilopoxer mecto-
POXKICHHS — 3TO MUPUTU3UPOBAHHBIE TIECYaHUKHU U anieBpoauThl ([lomydyHnTrkosa,
Opunosckuii, 2016). [y 0MHON W3 CKBaXMH M3y4eHO 12 00pasloB, B3STHIX C pa3-
JTUYHOM TTyOMHBI. MUHEpanbHbII cocTaB MOpoJl — CMeCh KBaplia, CIO/bI, TTOJIEBO-
o mrmara, HeOOIbIIOr0 KOJIMYECTBA TUIICa U CMEKTUTA, PEXE BCTPEUACTCS XJIOPHT,
B HEKOTOPBIX mpobax (ukcupyrorcs T€TuT u nuput. Ha moBepxHocTH 00p. 343-
06-175 naOmonancs cBETIBIA HaJET WINM KOpKa A0 1—2 MM TommuHo# (puc. 1).
Oror Marepuai ObUT 0TOOPaH JIIs JayibHEHIIero u3yueHus. Mcciemyemslii oopaserr

Puc. 1. O6pa3zen nmoposs! ¢ KOPKO# cynbdara.

Fig. 1. Sample of rock with the sulfate crust.
50



5000

4000

HMHTEHCHBHOCTD
(%)
[
(=]
S

2000

1000

10 20 30 40 20°

Puc. 2. ®parment peHrrenorpaMmel. CbeMka BbImonHeHa Ha audpakromerpe D2 PHASER, Cu-msmyde-
uue, 30 kB, 10 ma, uHTepBan cheMku 4.5—65° (260°), mar 0.03° (26°), Bpemst Habopa 2 c¢. OGo3HauCHUS:
K — kpancBukut, X — xaoput, CJI — cirona, I' — rurnc, I1 — nenraruapur, KB — kBapir.

Fig. 2. A fragment of the cranswickite’s X-ray pattern. D2 PHASER, CuK,, 30 kv, 10 ma, interval 4.5—
65° (20°), step 0.03° (20°), 2 sec. Symbols: K — cranswickite, X — chlorite, CJI — mica, I' — gypsum,
IT — pentahydrite, KB — quartz.

IpeCTaBIsLT cO00 Oenyro, MATKYIO, MEJIONOAOOHYI0 Maccy, IPH PaCTUPAHUU TPH-
00peTaronryro cepblii OTTEHOK.

Pentrenorpamma, nosy4eHHast Ui HOPOIIKOBOTO IIpenapara U NpeacTaBiIeHHas
Ha puC. 2, MOKa3aJia, 4YTO Mbl IMEEM JIEJI0 CO CMEChbI0O MUHEPAJIOB: OCHOBHOM MHHe-
paJl — KpaHCBUKUT; IPUCYTCTBYET KBapll, CIIOAA, XJIOPHUT, TUIIC; HAINYKE HEOOIb-
IIOT0 KOJIMYECTBA MEHTarupuTa.

Jis yTOUHEHUs! TUarHOCTUKYM YaCTHILbI KOPKM ObUIM HCCIIEIOBAHBl HA CKAHU-
pytomieM 3nekTpoHHOM Mukpockone JEOL JSM-6480LV ¢ sHepreTHu4ecKuM auc-
nepcuoHHbIM cnekrpomerpoMm Energy 350 Oxford (20 kB, 1 HA, nuamerp myuka
1 mkm) (ananutuk C. K. Ilomoa). O010MKM MuHepana ObUIM HAaKJIECHBI HA TO-
KOTIPOBOJIAIIYIO JIGHTY C aJre3WBHBIM CJIOEM, BBITIOJHEHO HAIbIJICHHE O00pas3IoB
yraepogoM. CiieyeT OTMETHTh, YTO MUHEpaJl OYeHb MSTKUH, NPUTOTOBUTDH I1OJIH-
POBaHHBIM 00pasel] ¢ XOopoulel MOBEPXHOCTHIO HEBO3MOXHO, YTO OOBSICHSIET pas-
Opoc B MONyYSHHBIX 3HAYCHUSIX OKUCIIOB. Bona ompenensuiachk 1Mo pa3HUALE CyMMBI
okuciioB 10 100 %, mockoabKy oToOparh yucThiil oopasern s JITA uccienoBanus,
4YTOOBI OIPEAEIUTh KOJIUYECTBO BOABI, HE YAAIOCh.

Pesynbrarer ananuza npuseneHsl B Tadnuie. B cnekrpax 3AC npyrux snemen-
TOB, KpoMe Mg, S, O u B HEKOTOPBIX CiIydasix HeOONBIION mpuMecH Si, HE 3a(HK-
CHpOBaHO. DMITUPUYECKasi KpUCTaNIOXUMUIecKast opMylia MUHEpalia, pacCUuTaH-
Has Ha § aTOMOB KHCJIOpOJa IO CPeAHEMY W3 TpeX, He coxepxammx Si0,, aHamu-
3aMm, caeayromas Mg o(SO,); o5 4.02H,0. ®opmyna, paccuutanHas s aHanms3a 4
6e3 yueta SiO,, COOTBETCTBYET Mg o(SO,), o5 -4.04H,0. KBapm — siBHas mpuMech,
3axBayeHHas IpY 0TOOpE MUHEPaJIa, YTO MOATBEPKAACTCSI PEHTTeHOTpa(huIecKH.
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XuMHUYecKue aHAJIU3bI KpaHCBUKHMTA

Chemical analyzes of cranswickite

Howmep ananusa
Kommonenr,
Mmac. % cpenHee u3

! 2 3 an. 1,2,3 4
MgO 18.27 19.55 22.55 20.12 20.07
SO, 43.85 42.86 43.80 43.50 41.61
SiO, — — — — 1.61
H,0 37.88 37.58 33.65 36.37 36.70

CymMma 100 100 100 100 100

KpaHcBUKUT 3aUKCUpOBaH B HECKOJbKUX aHanu3ax. CocTaB ero, MpUBEICH-
HBI B Tabmmie, OMM30K K cocTaBy KpancBukuta: MgO — 20.28, SO; — 41.59,
H,0 — 37.9 wmac. %, npuBogumomy B padote P. Ilerepcona (Peterson, 2011), u
K CpelHEeMy 3HaueHHIO AJIs JAByX aHanu3oB B-crapkeura: MgO — 20.71, SO; —
42.06, H,0 — 37.0 mac. % (3askuna, JlazeoHuk, 1999).

W3BeCTHO, YTO COXPAaHHOCTb BOJHBIX CYJIb(ATOB OYCHb CHIIBHO 3aBUCUT OT
BHENIHUX YCIIOBUM — MECTOHAXOXJIEHHUS MUHEpaia U yclIoBUM XpaHenus. KpaHc-
BukutT P. [letepcoHom oOHapykeH B BUAE JXKWAJI B META0CATOYHBIX TTOPOMAX, CO-
JIepKaIIuX THIIC, KBapIl ¥ WUIUT. TaM ke ObUTM OOHApYXKEHBI JIpyrue Cyab(arhl:
rexcaruaput MgSO,-6H,0 B Bune xwui, crapkeut MgSO,-4H,0 xak HameT mo-
Bepx rekcaruapura, canaeput MgSO,-2H,0 u kuzeput MgSO,-H,O B obnomkax
ropoasl. TemrepaTypa Bo3ayxa Ipu oToope o0pasos Osu1a ~38 °C, a OTHOCUTEIb-
Has BIaXHOCTb 4 %. «[lopomoK KpaHCBUKHUTA, OCTABICHHBIA MIPU OTHOCUTEIbHOU
BIQXKHOCTH TpuOmu3uTesbHo 35 % npu 298 K B maboparopuu, TuapaTHpOBal 10
rexkcaruaputa B TeueHue aByx nauei» (Peterson, 2011, c. 870). Uccnenyemsiii Ha-
Mu o0Opaserr KpaHCBUKUTAa OOHApYKEH B MpoOe KepHa, B3SATOW ¢ TIyomHbI 175 M U3
30HBI APOOICHUS, 00pa3ilbl XpaHWIHCh B JTaboparopun B TedeHHe roma. IIpoBepka
CTaOMILHOCTH MHUHEpasia MPOBOJIMIACH B TEYEHUE MeCsIa: Ha BHOBb MOJYYCHHBIX
peHTreHOrpaMMaxX HET M3MEHeHui. Panee Hamm sl Takux Cyib(]arToB, Kak apaH-
racuT U [-CTapKeuT, ObLJIO YCTAHOBJIEHO, YTO IMPOIECCHI TMJpATAllUd U JCTUapa-
TalUN aKTHBHO MPOUCXOMAAT MPH W3BICYEHWH M PACTHPAHUHM MHHEpala, TOTAa Kak
B camMoM oOpaslle COXpaHHOCTh MuHepana xopomas (3askuna, JlazeOHuk, 1999;
lamsiaun u np., 2013). [ToBTOpHBIC PEHTICHOBCKUE CHEMKHU XPaHSIIUXCS B J1a0o0-
patopuu o0pa3ioB (B HAIIMX yCJIOBUSX OTHOCHUTEIHHAS BIAKHOCTH BO3MyXa B IO-
memennn damie <30 %) moka3eBayiM, 9TO B TEUCHHE TOMa PACTEPTHIC Ipermapa-
THI TIOCTETICHHO MEHSUTH CBOIO CTPYKTYPY: B YAaCTHOCTH, YETHIPEXBOIHBIN Cylb(haT
Maraus KpaHCBUKUT IIPEBPAIIAJICS B CTAPKEHT, T. €. IPOUCXOIUIA TpaHC(hOopMAaITHs
METacTaOUIBbHOTO KPAaHCBUKUTA JIO 00Jiee YCTOMYMBOTO CTapKEUTa C TEM JKE KOJIU-
yecTBOM Boabl (3askuHa, Jlazeouuk, 1999), ruaparamus 10 rekcarupuTa HaMHu He
HaOIIoaIach.

KpancBukut, HaliieHHBIH B SIKyTHH, HIMEET TUTIEPTeHHOE MPOUCXOKICHHE, 00-
pasyercsi, BEpOSTHO, IPU OKUCIICHUU MUPHUTA CYIb(OUAU3UPOBAHHBIX mopoa. [lox-
TBEPXKJCHUEM ITOMY CIIy)KAT HaXOJKH METUTA, APYTHMX BOJHBIX CYJIb(ATOB U rurca
B OKPY’KAIOMINX TTOPOJaxX.

Astop 6maromaput T. U. BacuibeBy 3a momois B padore u O. B. Koponesy 3a
MPOSIBIICHHBINH K padOTe MHTEPEC U LCHHBIC 3aMEUaHMsl.
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KRANSWICKIT -
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Cranswickite is a rare magnesium sulfate tetrahydrous MgSO.- 4 H.O was found in
pyritized sedimentary rocks at the Malo-Taryn gold deposit in Yakutia. The third find in the
world, the second in Yakutia. The mineral is soft, forms a crust of white slightly gray color on
the surface of the rock. It is found in association with mica, chlorite, quartz, gypsum,
pentahydrite. The study was carried out using X-ray phase and electron microprobe analysis
methods. The chemical composition of the mineral MgO - 20.12, SOs— 43.50 H:0 - 36.37 wt.
%. Empirical crystal chemical formula of the mineral Mgoss(SOa)1.0s* 4.02H20. The mineral is
supergene, probably formed during the oxidation of pyrite of sulfidized rocks. Sufficiently
stable when stored in laboratory conditions. A photo and X-ray diffraction pattern of the
sample are given.

KeywordsKey words: cransvikite, B-starkeite, magnesium sulfates, X-ray phase, electron
probe analysis, Yakutia.

N.V. ZAYAKINA. CRANSWICKITE-
A RARE TETRAHYDRATE SULFATE OF MAGNESIUM MgSOs- 4 H20
THE NEW FIND IN YAKUTIA

Diamond and Precious Metal Geology Institute,
Siberian Branch RAS, Yakutsk,Russia

Cranswickite - a rare tetrahydrate magnesium sulfate, MgSO« 4 H20, has been discovered in
the Malo-Tarynskoe gold ore deposit in Yakutia. It is its third find in the world, the second in
Yakutia. The mineral is soft, it forms a crust of white and slightly grayish color on the rock surface.
It associates with mica, chlorite, quartz, gypsum and pentahydrite. Its study has been carried out
by X-ray phase and electron microprobe analyses. Its chemical composition is MgO - 20.12, SOs—
43.50 H.0—36.37 wt%. The empirical crystal chemical formula of the mineral is Mg0.99(SO4)1.08
4.02H20. The mineral is hypergenic, it is formed probably due to oxidation of pyrite in sulfidized
rocks. It is sufficiently stable while stored in laboratory conditions. The photograph and X-ray
diffraction pattern of the sample are given in the paper.

key words. cranswickite, B-starkeyite, magnesium sulfates, X-ray phase, electron probe analyses,

Yakutia.

Yakutia, due to its climatic features, close to arid climate, is an almost
ideal place for finding very unstable minerals of the sulfate class, or rather,
aqueous sulfates or sulfate-phosphate-arsenates of Al, Mg, Fe. Analogues
of some are known only in desert zones. In different years, the following
fairly rare minerals were discovered on the territory of Yakutia: sanjuanite
Al2(SO4)(PO4)(OH) - 9H20 (Lazebnik et al., 1998), mangazeite Al2(SO4)(OH)s* 3H
20 (Gamyanin et al., 2006), arangasite Alx(SO4)(PO4)F - 7.5H.0 (Gamyanin et
al., 2013), amaranthite Fes(SO4)(OH) - 3H20, meta-aluminite Al2SO4(OH)s 5H2
O, meta-alunogen Al2(SOa4):* 14H-0, tamarugite NaAl(SOs) - 6H20,
pickeringite MgAlx(SOa)s 22H.0, unknown water
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Fe sulfate, the composition of which is similar to that of butlerite and parabutlerite
Fe(SO4)(OH) + 2H20 (Kudrin et al., 2018).

Previously, the author, together with K.A. Lazebnik, when viewing the
mineralogical collections of the Geological Museum of the Yakutsk State
University (now the North-Eastern Federal University named after M.K. mu
composition corresponding to starkeit. In order to characterize the sample
in more detail, a diffractogram was obtained for it, which, as it turned out,
differed significantly from the X-ray diffraction pattern of starkeite itself,
which was the reason for a detailed study of the mineral. As a result of the
studies, it was found that the discovered mineral is not a standard
starkeite, but its polymorphic modification, B-starkeite (Zayakina and
Lazebnik, 1999). The studied sample was found in Western Yakutia. An
application for approval as a new mineral was not submitted,

Later, the mineral was found by R. Peterson in Kalingasta, Argentina, while studying
small workings for the extraction of magnesium sulfates and approved as a new mineral
kransvikit (Peterson, 2011). To the best of our knowledge, no new finds of this sulfate
have been described. The find described in this article is the second in Yakutia and the
third in the world.

We found cransvikite in a core sample from borehole 343 (sample
343-06-175) of the Maly Taryn gold deposit (the sample was kindly provided
by L. I. Polufuntikova). The Malo-Tarynskoye deposit is located in the
northeast of Yakutia in the Oymyakonsky district, 50 km south of the village
of Ust-Nera, belongs to the Yano-Kolyma metallogenetic province.

When studying the processes of hypergenesis at the Malo-Tarynskoye
gold deposit, planned work was carried out to determine the mineral
composition of rocks by X-ray phase analysis. The rocks of the deposit are
pyritized sandstones and siltstones (Polufuntikova and Fridovsky, 2016). For
one of the wells, 12 samples taken from different depths were studied. The
mineral composition of the rocks is a mixture of quartz, mica, feldspar, a
small amount of gypsum and smectite, chlorite is less common, goethite
and pyrite are recorded in some samples. On the surface arr. 343-06-175 a
light plaque or crust up to 1-2 mm thick was observed (Fig. 1). This material
was displayed received sample

Rice. 1. Rock sample with sulfate crust. Fig. 1.

Sample of rock with the sulfate crust.
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Rice. 2. Fragment of the radiograph. Recording was performed on a D2 PHASER diffractometer, Cu-radiation, 30
kV, 10 mA, recording interval 4.5-65° (26°), step 0.03° (26°), acquisition time 2 s. Designations:
K, kransvikite; X, chlorite; SL, mica; G, gypsum; P, pentahydrite; KV, quartz.

Fig. 2. A fragment of the cranswickite's X-ray pattern. D2 PHASER, CuKq, 30 kv, 10 ma, interval 4.5—
65° (28°), step 0.03° (26°), 2 sec. Symbols: K - cranswickite, X - chlorite, SL - mica, G - gypsum,
P - pentahydrite, KV - quartz.

It was a white, soft, chalk-like mass, acquiring a gray tint when rubbed.

The X-ray pattern obtained for the powder preparation and presented in
fig. 2 showed that we are dealing with a mixture of minerals: the main mineral
is kransvikite; quartz, mica, chlorite, gypsum are present; the presence of a
small amount of pentahydrite.

To clarify the diagnostics, crust particles were examined on a JEOL
JSM-6480LV scanning electron microscope with an Energy 350 Oxford
energy dispersive spectrometer (20 kV, 1 nA, beam diameter 1 um) (analyst
S.K. Popova). Mineral fragments were glued onto a conductive tape with an
adhesive layer, and the samples were sputtered with carbon. It should be
noted that the mineral is very soft; it is impossible to prepare a polished
sample with a good surface, which explains the scatter in the obtained
oxide values. Water was determined by the difference in the amount of
oxides up to 100%, since it was not possible to select a clean sample for
DTA research to determine the amount of water.

The results of the analysis are shown in the table. In the EMF spectra of
other elements, except for Mg, S, O and, in some cases, a small admixture of Si,
is not recorded. Empirical crystal chemical formula of the mineral, calculated
for 8 oxygen atoms on the average of three, not containing SiO2, analysis, next
Mgo.99(SOa4)1.08* 4.02H20. Formula calculated for analysis 4 excluding SiOz,
corresponds to Mgo.99(SOa)1.03* 4.04H20. Quartz is an obvious impurity captured
during the selection of the mineral, which is confirmed by x-ray.
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Chemical analyzes of Cranswickite

Chemical analyzes of cranswickite

Analysis number
Component,
wt. % average of
one 2 3 an.1.2,3 4
MgO 18.27 19.55 22.55 20.12 20.07
SOs 43.85 42.86 43.80 43.50 41.61
SiO2 — — — — 1.61
H20 37.88 37.58 33.65 36.37 36.70
Sum 100 100 100 100 100

Kranswickit is recorded in several analyses. Its composition given in the
table is close to that of kransvikite: MgO 20.28, SOs— 41.59, H20 - 37.9 wt.
%, given in the work of R. Peterson (Peterson, 2011), and to the average
value for two analyzes of B-starkeite: MgO - 20.71, SOs— 42.06, H20 - 37.0
wt. % (Zayakina, Lazebnik, 1999).

It is known that the safety of aqueous sulfates is very dependent on
external conditions - the location of the mineral and storage conditions.
Cranswickite was discovered by R. Peterson as veins in metasedimentary
rocks containing gypsum, quartz, and illite. Other sulfates were also found
there: hexahydrite MgSOas 6H20 in the form of veins, starkeite MgSOa- 4 H:
O as deposit over hexahydrite, sanderite MgSO4 2H20 and kieserite MgSOa-
H20 in rock fragments. The air temperature during sampling was ~38°C,
and the relative humidity was 4%. “Cranswickite powder left at
approximately 35% relative humidity at 298 K in the laboratory hydrated to
hexahydrite within two days” (Peterson, 2011, p. 870). The Cranswickite
sample studied by us was found in a core sample taken from a depth of 175
m from the crushing zone; the samples were stored in the laboratory for a
year. The stability of the mineral was checked for a month: there are no
changes on the newly obtained radiographs. Previously, for such sulfates as
arangasite and B-starkeite, we found that the processes of hydration and
dehydration actively occur during the extraction and grinding of the
mineral, while the mineral is well preserved in the sample itself (Zayakina
and Lazebnik, 1999; Gamyanin and others, 2013).

Kransvikite, found in Yakutia, is of supergene origin, probably formed
during the oxidation of pyrite from sulfidized rocks. This is confirmed by
finds of goethite, other aqueous sulfates, and gypsum in the surrounding
rocks.

The author thanks T. L. Vasil'eva for her help in the work and O. V. Koroleva for
her interest in the work and valuable comments.
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